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In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
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in this certificate and any accompanying documents shall be treated as references to the name 
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Signed 
Dated 20 JUL 20D0 



PRIORITY 
DOCUMENT 



SUBMI T 1 EU UR TRANSM ITTED IN 

COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 



An Executive Agency of the I>epartment of Trade and Industry 



tente;Fora;i/77,|^^^^ 



Rdent 



09JUL99 EttQ799-7 D00192. 
POI/7700 0.00 -^J6060.8 



Request for grant of a^^^^' 

(See the notes on the back of this Jbmu You can also get 

.<oi explanatory letfim from OiePmmQBKe to help 
yottfiUinthisfifrm)) 

1. Your reference 



The Ftatnt OObx^^^^^f 



Cardiff Road 
Newport 



N.77197 /HA/ 




0- M — — ~ • ■*«■« >rrTTT* i;a 



3. Full name, address Bad postcode of tbe or of 
each applicant (underline aU surnames) 



' BIS INNOVATION LIMITED 
2 South Parks Road, 
£ Oxford, 




■ % ^'.Titie otf^the^m^^^ ■ • ' v 





"Address for sSvioe^ m tS; U^e^ 
^ch all correspondence should be sent 
fineluding the postcode) 



14 iSbUTH SQUARE 
GRAY'S INN i 
IX)NDON WCIR 5LX 




6. If y<m are declaring priority from one OT 
I ^^^^^ P^^toit plications, give die country and 
r diedatebf filingof dieorof eadiof dieseearU 
applications and gr>o«itnowi^ die or each l^ui;-. r 
plication number ~ - 

If this application is divided or otherwise derived 
from an earlier UK plicadon, give the number 
and the filing date of the earlier application 

8. Isastatementof inventorship and of right to 
grant of a patent required in siqiport of this 
request? (Answer "Yes" ifr 

a) ony applicant named in part 3 is not an inventor, 

b) there is an inventor is mn named as an ^Ucant, or 

c) ony namedqppliatnt is acoFpomte body: 
See note (d)) 



Priority i_ 

(fyouknawit) 



Number of eariier application 



Yes 



Date of filing 
(day /monOt/ year) 



Date of filing 
(day / month / year) 



atents Form i/77 ^ 

y. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 

Continuation sheets of this form 

Description 

Claimr^; 

Abstract 

DTSLv/mg(s) 



0 
5 
3 
1 
2 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of prioriQr documents 

* Statement of inventorship and right 

to grant of a patent (Patents Form 7/77) 



Request for preliminary examination 
and search (Patents Form 9/77) 


1 




Request for substantive examination 
(Patents Form 10/77) 






Any other documents 
(please specify) 






11. 


lAVe request the grant of a patent on the ba 


sis of this £^plication 




Signature • fCg ^.^.^o 


Date 8 July 1999 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


M. J. NichoUs 
0171 405 3292 





rarnmg 



After an application for a patent has been filed, the ConptroUer of the Patent Office mil consider whether publication or 
<:omnmnication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You will be 
informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the United Kingdom, 
Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting written permission from the 
Patent Office unless an application has been filed at least 6 weeks beforehand in the United Kingdom for a patent for the same 
invention and either no direction prohibiting publication or commumcatioh has been given, or any such direction has been 
revoked. 

Notes 

a) If you need help to fill in this form or you have arty questions, please contact the Patent Office on 0645 500505, 

b) Write your answers in capital letters using black ink or you may type them, 

c) If there is not enough space for all the relevant details on any part of this form, please continue of a separate sheet of 
paper and write ''see continuation sheet** in the relevant part (s). Any continuation sheet should be attached to this form. 

d) If you have answered "Yes" Patents Form 7/77 will need to be filed, 

e) Once you have filled in the form you must remember to sign and date it, 

f) For details of the fee and ways to pay p l ease contact the Patent Office. 



- -P^tfents Form 1/77 



OUPLIGATI 

-1- 



PRINTRn riRCUTT FABRICATION 



The present invention relates to the fabrication of printed circuits and in 
5 particular to methods of producing such printed circuits by etching a desired 
conductor pattern into a layer of conductive material on a substrate. 

Printed circuit boards which consist of a pattern of conductive material, 
usuaUy copper, on a substrate, such as a resin board, are weU known and widely used 
in the electronics industry. Conventional methods for producing such printed circuits 
10 involve the preparation of a uniform layer of conductive material, usually copper, on 
a support, such as the resin board (though flexible supports are increasingly being 
used), the desired conductor pattern then being etched into the conductive material. 
This etching process involves first putting a mask of resist in the desired pattern on 
the conductive material and then spraying the conductive layer wi& an etchant to 
15 remove those areas of the conductor which are not masked by the resist The pattern 
of resist is conventionaUy produced by laying down a uniform l^er of photo resist, 
which is then exposed to a pattern of UV Ught corresponding to the desired circuit 
pattem (or its negative). Areas of the resist which have been exposed (or not 
exposed in the negative process) are then dissolved away. Usually the pattem of UV 
20 Ught is created by using a mask, or photographic master, which itself is in the pattem 
of the desired printed circuit or its negative. Such masks can be produced by various 

techniques such as laser plotting or conventional photography. 

With the miniaturisation of electronic devices printed circuits of finer and 
finer resolution are required all the time. At the moment printed circuits having a 
25 fine resolution include conductors of widths as narrow as 150 microns. However, 

there is a need for printed circuits with conductors much narrower than this, down to 
30 microns or below, even in the range 10 to 12 microns. A problem with producing 
such fine circuits is that the curcuits often contain imperfections, such as the 
narrowest conductors being of varying width, or even broken. This places limits on 
30 the fineness of the resolution which can be achieved. 

The present invention provides an improved method for producing printed 
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circuit boards in which the problems associated with producing very narrow 
conductor elements ^en etching a printed circuit are reduced. In particular the 
present invention proposes that the conductor elements of the circuit should be 
delineated by etched regions of constant width. In other words, they should be 
5 separated from regions of unused conductor by a constant width etch band. This 
means that, as compared with a conventional printed circuit, there will be large 
of unused conductor (e.g. copper) left on the circuit board. ConventionaUy all such 
unused areas would be etched away. However with the present invention they 
left on the printed circuit board, and just separated from the conductors by th( 
1 0 constant width etch bond. 

Thus the present invention involves a modification to the method of 
producing the mask which is used to define the resist pattern for the etching process 
The mask is designed so that the desired printed circuit pattern is delineated by a 
constant width etch band. 

The etch band is preferably of the same width of the narrowest conductor 
separation or conductor in the printed circuit It is particularly usefiil where the 
printed circuit conductor pattern includes conductor regions less than about 30 
microns wide or spaced by less than about 30 microns. 

With the present invention the same amount of conductor needs to be etched 
20 away along all conductor elements. With a conventional printed circuit board some 
areas where the conductors are very closely spaced will require less copper to be 
etched away than areas where there are very few conductors, or whether conductors 
are widely spaced. It is this difference in the amount of conductor which needs to be 
etched away which causes variations in etch rate. The local etch rate varies 
according to the amount of local conductor which has to be etched away. Because 
with the present invention the amount of local conductor which has to be etched 
away is constant (because it consists of a constant width etch band delineating the 
conductors) the etch rate is the same over the whole pattern. Thus the width of the 
conductors which are produced is relatively constant and problems of undue 
narrowing of conductors, undercutting of conductors by etchant, and breaking of 
conductors are reduced. 
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The inventioii will be further described by way of non-limitative example 
with reference to the accompanying drawings in which:- 

Figure 1 illustrates schematically a conventional printed circuit pattern; 

Figure 2 illustrates the corresponding pattern according to the present 
5 invention; and 

Figure 3illustrates at a magnified scale an actual mask produced by an 
embodiment of the present invention. 

Figure 1 shows schematically a very simply printed circuit v^iich the present 
invention can be applied. Figure 1 illustrates the circuit in conventional form and 
10 figure 2 illustrates the modification according to the invention. As can be seen in 

figure 1 the printed circuit is defined on a substrate 1 and consists of a set of parallel 
conductors 3a, 3b and 9 of which the conductors 3a and 3b lead to contact pads 5 and 
the conductor 9 leads off to another region of the printed circuit It can be seen that 
the spacing between the conductors varies across the pattern, it being narrow in 
1 5 regions 6 where the conductors are parallel and closely spaced, v/tdlc being wider in 
regions 7 and 1 1 near the contact pads and tiie edge of the printed circuit It can also 
be seen that the conductor 3 a has on one side a very narrow spacing to the 
neighbouring conductor 3b and on the other side a very wide area where all 
conductor has been etched away. Similarly the conductor 9 has, in region 1 1, areas 
20 on both sides where much conductor has been etched away. Where this pattem is 
produced at fine resolutions, such as the conductors being of 30 microns width or 
less, e.g. 10 to 12 microns, it is found that the width of the conductors produced 
varies in the different regions 6, 7 and 11. The etch rate would be lower in the 
regions 6 compared to the widely spaced regions 7 and 1 1 . Thus given a constant 
25 etching time, the conductors would narrow (because of increased etching) in the 

regions approaching the contact pads or where the conductor extends to other parts of 
the printed circuit as at 1 1. 

The present invention solves this problem by modifying the pattem of 
conductor which is produced in the etching process. The result of this modification 
30 is illustrated in figure 2. It can been seen that each of the conductor elements is now 
surrounded by a constant width etch band 20. The conductor elements are therefore 



separated ftom unused regions of conductor 22 by this constant width band. Thus the 
amount conductive material vAdch needs to be etched away is now constant over the 
whole area of the illustrated pattern. This means that the etch rate will be the same 
over the whole pattern, and variations in width of the conductors produced will be 
5 much smaller. 

Of course although figure 2 illustrates that only the constant width etch band 
20 is etched away, it may be that there are remote regions of the printed circuit 
substrate which can be etched aw^ without affecting the etch rate locally around the 
conductors. The invention is concerned with producing a constant etch rate around 
10 the conductor elements. Thus given a printed circuit product it may be that only 
certain regions need to include the constant width etch band delineating the 
conductors. Edge regions or regions which do not include fine conductors may be 
produced in a conventional way. 

It will be appreciated that in a region where the conductors consist of parallel 
15 closely spaced elements, to enable the etch rates to be the same as the etch rate 
between such elements, the etch band must be of the same width as the spacing 
between the conductor elements. Often a constant mark-to-space ratio is used which 
means that the etch band can be of the same width as the narrowest conductor on the 
board. 

20 Figure 3 is a magnified view of an actual mask designed according to an 

embodiment of the invention. The white areas correspond to areas of conductor 
which will be left on the printed circuit Thus there are a plurality of contact pads 5 
which are connected by conductor elements or ^Svires" 3 to another row of contact 
pads 4. In addition to these conductor elements it can be seen that there are large 

25 areas of unused conductor 1 5 which are left because the conductor pattern is 

delineated by the constant width etch band 10. The constant width eteh band is of the 
same width of the separation between the conductors in the region 1 7 where they are 
narrowly spaced. 

While the present invention has been described as being applied in the design 
30 of the mask for using the etching process, it will of course be appreciated that it can 
be applied however the selective etching of conductor is achieved. Thus, for 



instance, it may be that the uniform layer of resist is illuminated in a scanning 
process, rather than by using a mask, or is written directly by a light beam. 
Alternatively the resist pattern may be produced by other means. However the 
present invention is still applicable in that the pattern of resist must define a constant 
width etch band delineating the desired conductor regions in the pattern. 
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CLAIMS 

1 . A method of producing a mask for use in producing a resist pattern for 
5 etching of a printed circuit, comprising defining in the mask a constant width etch 

band delineating the desired printed circuit conductor pattern. 

2. A method according to claim 1 wherein the etch band is of 
substantially the same width as the narrowest conductor or the narrowest separation 
between conductors in the printed circuit. 

3. A method according to claim 1 wherein the etch band separates the 
desired printed circuit conductor pattern from regions of unused conductor on tiie 
printed circuit. 

15 

4. A method according to claim 1, 2 or 3 wiierein tiie printed circuit 
conductor pattern includes conductor regions less than about 30 microns wide. 

5. A method according to claim 1, 2, 3 or 4 wherein the printed circuit 
conductor pattern includes conductor regions spaced by less than about 30 microns. 

6. A method according to any one of the preceding claims wherein the 
etch band is less than about 30 microns wide. 

25 7. A mask for use in producing a resist pattern for etching of a printed 

circuit, the mask being produced by the method of any one of the preceding claims. 

8. A printed circuit in which the printed circuit elements are delineated 
by a constant width etch band. 

30 

9. A printed circuit according to claim 8 in which the etch band separates 
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the printed circuit elements from regions of unused conductor. 

10. A printed circuit according to claim 8 or 9 wherein the etch band is of 
substantially the same width as the narrowest conductor or the narrowest separation 

5 between conductors in the printed circuit 

11. A printed circuit according to claim 8, 9 or 10 wherein the printed 
circuit conductor pattern includes conductor regions less than about 30 microns wide. 

10 1 2. A printed circuit according to claim 8, 9, 1 0 or 1 1 wherein the printed 

circuit conductor pattem includes conductor regions spaced by less than about 30 
microns. 

13. A printed circuit according to any one of claims 8 to 12 wherein the 
15 etch band is less than 30 microns wide. 

14. A mediod of producing a printed circuit comprising a pattem of 
conductor elements, the method comprising the steps of: defining on a printed circuit 
substrate a pattem of resist to leave exposed regions of conductor to be etched away, 

20 the exposed regions comprising areas of constant width delineating the conductor 
elements. 

15. A method according to claim 14 wherein the conductor elements 
include elements less than about 30 microns wide. 



25 



16. A method according to claim 14 or 15 wherein the pattem includes 
conductor elements spaced by less than about 30 microns. 
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17. A method according to claim 14, 15 or 16 wherein the regions of 
constant width are of substantially the same width as the narrowest element or 
narrowest separation between elements in the printed circuit 



18. A mask or a printed circuit substantially as hereinbefore described 
with reference to and as illustrated in figures 1 and 3 of the accompanying drawings. 

19. A method of producing a mask or a printed circuit substantially as 
hereinbefore described. 



ABSTRACT 
PRINTED CIRCUIT FABRICATION 



A mask for producing a printed circuit board is defined in which the 
conductor elements of die printed circuit pattern are delineated by a constant width 
etch band. This means that all conductors are separated firom neighbouring areas of 
conductive material by flie same distance. Thus etch rates across the printed circuit 
pattern do not vary according to the separation of the conductors. 



Figure 2 




Fig. 3 



